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1 Executive Summary

1.1 Summary

The Project Plan for the City of Traverse City Sanitary Sewer Rehabilitation Program has been prepared using the
Project Plan Preparation Guidance of the Clean Water State Revolving Fund (CWSRF) Administrative Rules. While
the rates have not been set yet for FY2022, the rate in 2021 is 1.875% for 20-year loans (note 2% is used for cost
estimates). These rules call for compliance with the basic Federal Planning Requirements and the National
Environmental Policy Act (NEPA). This Project Plan will serve as a basis for project prioritization and must be
submitted to the Michigan Department of Environment, Great Lakes, & Energy (EGLE) by June 1, 2021, to be on the
project priority list for the fiscal year of 2022.

The proposed projects listed herein as part of this CWSRF Project Plan are the Lower Boardman River Wall Sanitary
Sewer, Primary Treatment Improvements, UV Disinfection Update, I& Removal, East Front Sewer Improvements,
and a US-31 Utility Replacement. These projects were a result of the conditions found during the recent Stormwater,
Asset Management, and Wastewater System (SAW) Program and other evaluations completed. Several of the
sanitary sewer collection system projects are long overdue and are needed to ensure the sanitary collection system
and WWTP can operate properly. Inflow and Infiltration (I/l) was also a concern that needs to be addressed as part
of this project plan to address Sanitary Sewer Overflows (SSOs) that have occurred.

1.2 Conclusions
The following is a summary of the existing issues identified by the City of Traverse City:

= Improvements to the Headworks and Primary Treatment necessary to improve the reliability of treatment and
address the system deficiencies

New UV system constructed and installed to replace the aged system, minimize the potential for flow surges and
minimize interruption of the disinfection process

Restoration and management of the lower Boardman River wall sanitary sewer to reinitiate the support for the
sewer service connections and avoid the release of raw sewage into the river

Completion of sewer rehabilitation to address sources of infiltration and inflow and continued flow monitoring
East Front Street updates including 720 feet of 24-inch sewer lining, 300 feet of force main replacement with a
20-inch pipe, and 40 lateral replacement subject to high infiltration and inflow to address high dry weather flow
Removal of existing 8-inch sanitary sewer on the north side of US-31 and extend all laterals from the north side
to the south 24-inch sanitary sewer in US-31 from Garfield to Hope Street.

1.3 Recommendations
The selected projects identified in this Plan are the most cost-effective and environmentally sound alternatives. The
following recommendations are therefore made:

= The City Commission should pass a resolution formally adopting this Plan.
The City should apply for low-interest loans under the CWSRF program.
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2 Project Background

2.1 Study Area Description
211 General

The City of Traverse City is in Grand Traverse County, Michigan. The total City area is approximately 8.66 square
miles. The Traverse City Regional Wastewater Treatment Plant (TCRWWTP) is located at 606 Hannah Avenue,
Traverse City, MI 49686. The Traverse City Regional WWTP treats the wastewater discharges from the entire City as
well as portions of Acme, Blair, East Bay, Elmwood, Garfield, and Peninsula Townships. The sanitary sewer system
map is shown in Figure 2-1.

Wastewater from the City’s collection system is conveyed to the Traverse City Regional WWTP located in the City of
Traverse City along Franklin Street on the northern end of Boardman Lake. Conveyance of wastewater to the Traverse
City Regional WWTP is accomplished by a sanitary sewer collection system and nine remote pumping stations. This
network of collection and transmission infrastructure is spread throughout the City of Traverse City and portions of
East Bay, Garfield, Peninsula, and ElImwood Townships. A map showing the sanitary sewer collection system is
provided in Figure 2-2.

21.2 Land Use

The largest land-use types within the City of Traverse City (excluding open spaces and utilities) are residential and
commercial. A map with the current zoning districts within the City of Traverse City can be seen in the attached Figure
2-3. A map of the future land use within the City of Traverse City can be seen in the attached Figure 2-4. Future land
use for the City was obtained from the City of Traverse City Master Plan.

21.3  Population Data
Population numbers and projections for Grand Traverse County and the City of Traverse City came from the United
States Census Bureau database. The U.S. 2010 Census Bureau data estimated the average household size in the
City at 2.18 people per household. The population projections for the City of Traverse City and Grand Traverse County
are shown below in Table 2-1.

Table 2-1. Population Projections

City of Traverse City Grand Traverse County

2010 14,674 86,986
2014 14,736 91,701

2019 14,805 97,380
2024 14,870 103,121
2029 14,924 108,314
2034 14,968 112,734

*Census projections: https://www.census.gov/quickfacts/fact/table/traversecitycitymichigan,grandtraversecountymichigan/PST045219 &
https://milmi.org/datasearch/popproj
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Recent projections show the 2019 population has increased slightly since the 2010 Census in the City of Traverse
City and Grand Traverse County. Projections predict the population will continue to increase through 2034.

Forecast from the Census Bureau projects population in 2034 to be approximately 14,968. This increase in population
may also cause an increase in sanitary waste; however, the sanitary sewer collection system was built to handle larger
populations and therefore higher flow than it is currently experiencing or will experience based on the projected 2034
population.

21.4  Economic Characteristics
The major industries in the City of Traverse City are Health Care & Social Assistance (1,396 people), Retail Trade
(1,008 people), and Accommodation & Food Services (844 people). The median household income for the City of
Traverse City was $57,076 in 2019. The median household income is approximately 0.11% lower than the median

Michigan household income and 9.18% less than the U.S. median household income. Table 2-2 shows the City of
Traverse City, Grand Traverse County, and Leelanau County median household income comparison below.

Table 2-2. Study Area Household Income

Municipality Median Annual Household Income

City of Traverse City $57,076
Grand Traverse County $61,485
Leelanau County $63,575

*Source: https://www.census.gov/quickfacts/fact/table/Ml,traversecitycitymichigan,grandtraversecountymichigan/PST045219

21.5  Cultural and Environmental Settings

Cultural Setting:

The City of Traverse City has 4 historical districts and 5 historical properties listed under the National Register of
Historic Places. However, none are within the project limits and will not be impacted by the proposed project. If the I/l
Alternative 2 is selected (described below for future evaluation) the State Historic Preservation Office (SHPO) will be
contacted to aid in the identification of significant historical and archeological sites which may be affected by the
project

Air Quality:

Mobile source emissions, mainly from automobiles, are the primary source of outdoor air pollution in this area. The
area has the noise pollution characteristics of a typical, tourist-driven community. No noise pollution problems exist in
residential areas, other than from traffic noise from adjacent major roadways. Commercial and business areas
experience only normal traffic noise.

Air quality is not anticipated to be an issue for this project, apart from temporary dust and debris from construction and
minimal odors from the CIPP curing material. All necessary notifications will be distributed to the public when this
occurs and all regulations for this odor will be followed.
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Wetlands:

There are no localized wetlands associated with the existing project footprint where the work is anticipated. For the
final design, any wetlands that may be impacted would be flagged and the appropriate EGLE and USACE permits will
be applied for. However, it is not anticipated to be an issue for this project. Wetland maps are shown in Figure 2-5.

Great Lake Coastal Zones:

The major body of water north of the City of Traverse City is Grand Traverse Bay, which is approximately 0.5 miles
north of the WWTP. The WWTP is located on the North end of Boardman Lake which leads into the Boardman River.
The Boardman River carries on for approximately 2 miles until it hits the Grand Traverse Bay which then leads out
into Lake Michigan. For this project plan, no impacts will be made to the Bay or tributary areas.

Floodplains & Surface Waters:

The study area is located entirely in the Grand Traverse Bay Watershed. The watershed encompasses 976 square
miles with nine sub-watersheds that drain directly into the Grand Traverse Bay.

The City of Traverse City is located along the Grand Traverse Bay. Area groundwater is not used as a source of
drinking water within the City. Water supply for the City is obtained via the City of Traverse City Water Treatment
Plant. There will be no major impacts to the great lake coastal zones, floodplains, and surface waters, however, proper
permits will be acquired, and steps will be taken to avoid any damage or permanent disruption which could affect the
nearby floodplain. Any work which impacts the floodplain will only be undertaken after first contacting EGLE and
obtaining the appropriate permits.

FEMA floodplain maps are shown in Figure 2-6.

Natural or Wild and Scenic Rivers:

The scope of this project is scattered throughout the City of Traverse City, surrounding Townships, and at the WWTP.
Kids Creek is located within the City. The WWTP is located along the shoreline of the Boardman River. The location
of these improvements and construction will be planned to not occur or impact the nearby Rivers.

The proposed work will also decrease the amount of TSS discharged to the Boardman River during wet weather
events, improving the water quality of the effluent to the river. See Appendix A for attached documentation of the
Nationwide Rivers Inventory, showing that no Nationwide Rivers will be impacted by the proposed project.

Recreation Facilities:

The City of Traverse City owns 34 parks and recreational properties, ranging from a small downtown parcel to the
larger Hickory Hills Ski Area, Grand Traverse Commons, and Brown Bridge Quiet Area. Much of the park land is
heavily concentrated along the Boardman River and along the shoreline of the West Grand Traverse Bay. In total,
over 1,600 City-owned acres are currently dedicated to recreational pursuits including Hickory Hills Ski Area and
Grand Traverse Commons that are each approximately 125 acres and Brown Bridge Quiet Area, located 10 miles
southeast of the City, has nearly two square miles (1,310 acres) of natural area along the Boardman River. The
proposed work will limit all impacts to parks or other publicly owned facilities by ensuring pedestrian access if
maintained and maintaining quality aesthetics of facilities.
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Topography:

The terrain within the City of Traverse City is characterized as relatively flat but has relatively low spots near the Grand
Traverse Bay. The lowest point at about 582 feet above sea level is in the north region of the City on the bay along
the shoreline. The highest point is about 950 feet above sea level in the western hillier extents of the City.

A set of United States Geological Survey (USGS) topography maps of the City and surrounding townships are shown
in Figure 2-7 through Figure 2-11.

Geology:
The City of Traverse City is typified by eolian, lake, and glacial deposits. The lake sand deposits make up the larger

portion of the City of Traverse City. Two types of bedrock make up the bedrock surface in the City of Traverse City,
Ellsworth Shale and Coldwater Shale.

Soils:
According to the USDA Natural Resources Conservation Service Web Soil Survey, the City of Traverse City the 3
main soils located within the City are Loamy Sand (27.53%), Sandy Loam (14.78%), and Sand (39.73%). See

Appendix B for documentation of the Web Soil Survey results.

As part of the final design process, soil borings will be taken near the proposed work areas to determine if any
special construction methods will be needed.

Agricultural Resources:

There is no agricultural land located within the project limits. The project area is within developed and human use
land cover; therefore, no agricultural resources will be impacted by the proposed work.

Existing Plant and Animal Communities:

Wildlife within the study area includes animals and birds normally associated with urban or agricultural environments.
However, EGLE will be coordinating with Michigan Natural Feature Inventory (MNFI) and U.S Fish and Wildlife
(USFW) Information for Planning and Consultation (IPaC) for an official review of federally or state listed threatened
and endangered species within this proposed project area.
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2.2 Existing Facilities — General

The City of Traverse City sewer and wastewater collection, transmission, and treatment infrastructure are critical
assets for conveying and treating waste and preventing the introduction of pollutants into Boardman Lake, Boardman
River, and the Grand Traverse Bay. A description of the City’s wastewater collection and treatment infrastructure is
provided in the following sections.

221 Sewer Collection System and Lift Stations

Conveyance of wastewater to the TCRWWTP is accomplished by a sanitary sewer collection system with nine lift
stations. The network of collection and transmission infrastructure collects and treats wastewater from the City of
Traverse City, Garfield Township, Acme Township, Blair Township, East Bay Township, Peninsula Township in Grand
Traverse County, and Elmwood Township in Leelanau County.

The City owns and maintains its sanitary sewer collection system, which is comprised of approximately 1,902
manholes, 81 miles of sanitary sewer pipeline, 4.7 miles of public force mains, and 9 lift stations. Flow collected via
the collection system can have significant infiltration and inflow contributions to the collection system and WWTP. Wet
weather contributions throughout the collection system cause the delivery of low strength waste to the WWTP but
simultaneously provide a flushing effect which resuspends settled grit and solids allowing them to travel to the WWTP
for treatment. Table 2-3 below lists the locations and capacities of the City of Traverse City lift stations.

Each lift station was constructed with ancillary support systems, such as telemetry, cathodic protection, and
emergency power. These systems ensure maintenance staff can respond to alarms and emergencies in a timeframe
that keeps the City from violating its level of service goals and protects the buried metal housing from corrosion.
Backup emergency power for lift stations is provided through either a standby generator onsite or portable power
generation equipment.

Table 2-3. City of Traverse City Lift Stations

Pumping
Lift Station Location Pump Station Capability (gpm at
ft TDH)
1 Bay Street 2060 East Front Street Non-clog dry pit Hydrodynamic (2) 800 gpm at 40 ft TDH
2 Birchwood 580 Bay Street 4-inch submersible 9.4 HP (2) 430 gpm at 32 ft TDH
3 Clinch Park 111 East Grandview Submersible 3 inch 2.4 HP Flygt (2) 175 gpm at 21 ft TDH
Parkway
4 Coast Guard 911 Airport Access Road ~ Submersible 4 inch 17.5 HP ABS (2) 400 gpm at 70 ft TDH
5 Hull Park 660 Hannah Avenue Submersible 1 % inch 2.0 HP -
Hydromatic Grinder (1)
6  Front Street 439 East Front Street Dry Pit VFD ITT A-C (3) 3100 gpm/Ea
7 Riverine 318 East Eight Street Nonclog Dry Pit 4-inch 7.5 HP (2) 350 gpm at 37 ft TDH
8  Woodmere 645 Woodmere Avenue  Submersible 4 inch 6.4 HP Flygt (2) 450 gpm at 25 ft TDH
9 TBA 890 Parsons Road Dry Pit 5-inch 15 HP 700 gpm at 35 ft TDH
E HK: DRAFT CWRSF Project Plan
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2.2.2 Infiltration and Inflow

Infiltration and inflow have been a concern in the City which can cause the TCRWWTP to treat low strength waste at
a higher cost to rate payers. In addition, the substantial volumes of wastewater during wet weather events which reach
the plant are difficult to manage. Nine (9) temporary sewer flow meters and one rain gauge were installed for a period
of five months, from April — August 2015. The flow meters were used to identify areas for future condition assessment,
to assess the system capacity, as an indicator of current system function, and to help capture the amount of infiltration
and inflow in the system. Infiltration and inflow mitigation efforts have been completed on portions of the collection
system including sump pump disconnections, sealing manholes, and additional inspections.

During the spring/summer of 2020, the City of Traverse City (City) experienced three major storm events with >50-
year frequency which resulted in sanitary sewer overflows (SSOs) at the downstream end of the Boardman River
sanitary sewer siphon. To better understand the sources of high flows, the City purchased four area velocity laser flow
meters and installed August 31st, 2020, to further evaluate the flows in the West Front. Flow monitoring locations from
the 2015 and 2020 monitoring are shown in Figure 2-12.

High dry weather infiltration in the meter district M09 (West Front; 100 feet west of Front Street Lift Station in SSM-
1414) and M04 (Parking Lot; at the corner of the building, CCM-1387) has resulted in increased daily flows. These
flows are directly correlated with the high groundwater levels due to the high levels in West Grand Traverse Bay
specifically in sewers below the levels of the bay (582.9' NAVD88). CCTV inspections of sewers near Bay Street in
August 2020 identified high sources of infiltration from sanitary sewer leads.

The wet weather flows that occurred before this flow monitoring effort appears to have occurred as a result of flooding
from Kids Creek in meter district M04. Flooding at Munson hospital recorded peak flows as a result of flooding on May
28h, 2020, in the lower levels to drains connected to the City’'s gravity sewers. Subsequent storm events did not
produce these flows at Munson Hospital.

An initial hydraulic model simulation of the West Front Street Sewer was developed using SewerGEMS, using the
City's GIS shapefiles of the sewers and manholes. The estimated design flows from the flow monitoring study
completed as part of the Wastewater AMP in addition to the increased dry weather flows from these events as a result
of the high groundwater elevations predict SSOs downstream of this siphon in manholes SSM-1395, SSM-1396, and
SSM-1397. This modeling effort confirmed the high wet weather flows over the capacity of the sewer downstream of
the Boardman River siphon from the three major storm events caused the overflows at the location of the siphon were
due to:

1. High infiltration from the elevated water levels of Lake Michigan (WSL 580.5 to 582.9' NAVD88) during
these summer events relative to the past monitoring in 2015 (WSL 579.5" to 580.0' NAVD88)
2. Significant rainfall events exceeded the capacity of the sanitary sewer downstream of this siphon causing

the surcharging and overflow events. The three storms were 50-yr and 150-yr events.
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2.3 Existing WWTP Facilities

All wastewater received at the facility is treated and discharged to the Boardman River, in accordance with its National
Pollutant Discharge Elimination System (NPDES) permit (MI0027481). Appendix C contains a copy of the City’s
current NPDES permit. The design and permitted annual average daily flows are 8.5 MGD, with a design peak flow of
approximately 17 MGD. An overall site plan of the WWTP is shown in Figure 2-13. The WWTP facilities can be broken
up into four sectors: preliminary and primary treatment, secondary treatment, disinfection, and solids handling. A
complete hydraulic flow schematic of the WWTP is shown in Figure 2-14.

The TCRWWTP effluent discharges into the Boardman River and ultimately Grand Traverse Bay. The facility has
been designed to comply with the EGLE requirements for wastewater treatment including monthly average effluent
five-day biochemical oxygen demand (BODS5) and total suspended solids (TSS) of 25 mg/L and 30 mg/L respectively.
The current discharge permit also establishes a seasonal effluent limit for ammonia nitrogen (NH3-N) of 11 mg/L and
an effluent total phosphorus (TP) limit of 1 mg/L. The Traverse City effluent objectives have been established as 4
mg/L for BOD5 and TSS, 1 mg NH3-N /L, and 0.5 mg TPIL.
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231  Primary Treatment

Preliminary Screening

Currently, raw sewage enters the TCRWWTP through four force mains which flow into the influent channel of the
Preliminary Treatment Building. The influent channel directs the wastewater through a Rotary (Lakeside Rotamat)
Semi-Fine Screen (3/8-inch +/- openings). The screened wastewater then flows by gravity through two 24-inch pipes
to the two separate grit removal systems (East and West). The influent wastewater flow is measured through two 24-
inch Parshall Flumes located upstream of both grit tanks each with a range of 0—10 MGD. The design capacity of the
WWTP is 8.5 MGD with a peak flow capacity of 17 MGD.

If the flow is in excess of the rotary screen’s capacity, it can overflow a slide gate and proceed through a bypass
channel that is equipped with a manually cleaned coarse bar screen with 1-inch openings. Since it is a manually
cleaned screen, it can become blinded rather quickly and result in problematic overflows of both of the channels or
bypassing around the rotary screen since the rotary screen has points of overflow that are below the top of the channel
walls. It has been indicated that equipping the overflow channel with a fine screen mechanism would be desirable.

Grit Removal

Grit removal is achieved using two 18" x18' square Detritor Style grit chambers (East and West Grit Tanks). The
effluent from the West Grit Tank then flows through three cast iron sluice gates to the Primary Settling Tanks: one 24-
inch diameter sluice gate/pipe and one 18-inch diameter sluice gate/pipe to the North Primary Settling Tanks and one
24-inch diameter sluice gate/pipe to the South Primary Settling Tanks. The effluent from the East Grit Tank flows
through one 24-inch diameter sluice gate/pipe to the South Primary Settling Tanks and through one 24-inch diameter
sluice gate/pipe to the North Primary Settling Tanks. The existing gates from each grit tank are nearly inoperable and
the TCRWWTP is unable to isolate flows downstream of each grit chamber.

Primary Settling
The eight rectangular Primary Settling Tanks (each 66.5 feet long) are used to remove suspended solids and organics

via gravity settling. The inner tanks are the original Primary Settling Tanks and located closest to the center plant
walkway (original plant axis) are each 14 feet wide and was originally constructed in the 1930s. The newer tanks are
each 16-ft wide and were constructed in the 1950s. The primary setting tank effluent discharges via overflow weirs
and then flows to the Secondary Influent Screw pumps which then lifts the flow to the secondary biological process.
The primary settling tanks are entirely covered with fiberglass covers supported by fiberglass beams that are anchored
to the concrete walls with mild steel hardware that has indications of severe corrosion.

The sludge that settles to the bottom of the primary settling tanks is collected using chain and flight sludge removal
mechanisms. Reportedly there is some grit carryover from the grit tanks that end up in the primary sludge and has
accumulated in the digesters.

Most of the influent pipe between the grit tanks and both sets of Primary Settling Tanks is spiral welded steel pipe.
This pipe also has several points of connection that were completed using bolted flexible connections (BFC's or
“‘Dresser Couplings”), some are exposed but most were buried. The buried BFC's were likely coated with an asphaltic
material before burying. A significant section of this piping adjacent to the south primary settling tanks has since
ended up under the Sludge Thickening Building and is thus not easily accessible for any maintenance or repairs.

The section of these 24-inch pipes from the buried section outside of the south and north ends of the pipe gallery to
the 18-inch pipe inside is a high point and not vented. At these locations, air tends to accumulate in this piping at the
headspace. In wastewater, this air gap allows hydrogen sulfide to off-gas and collect in the pipe headspace. Bacteria
in the biofilm of the pipe oxidize hydrogen sulfide to form corrosive acids (typically sulfuric acid) which cause crown
corrosion at the top of the metal pipe. Visual inspection of this steel pipe exterior at the south end of the gallery
indicates severe corrosion and exposed holes. Also, the noticeable sound of the pipe “gulping” was present at the
south end of the pipe gallery indicating that the trapped bubble at the larger diameter section of the buried pipe outside
was periodically being released into the pipe within the building. At the pipe gallery sump pump discharge pipe
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connection, a severe leak developed previously. This leak almost resulted in a catastrophic failure of the entire pipe
system but was averted by the TCRWWTP maintenance personnel. At the north end of the pipe gallery, any
accumulated air in the pipe can also relieve itself through the 24-inch pipe section that connects to the West Grit tank
provided that the sluice gate at the west grit tank is open. However, there could still be small sections of air pockets
since pipes are never perfectly level, and bubbles in level pipes move very slowly so acids could still accumulate at
the top of the pipe.

Likely, most of the primary influent piping is submerged given that the pipe centerline is typically at centerline elevation
112.0 (from the East Grit) or 113.0 (from the West Grit) at the point where it leaves the grit tanks and then rises to the
centerline elevation 113.0 for tanks. The older tanks are all at a lower centerline elevation, 111.50. Given that the
water surface elevation in the primary settling tanks is usually always at or above the weir elevation of 116.0, the pipes
should be submerged except at the location in the south pipe gallery entrance where the pipe transitions from 24 to
18-inch diameter where the top air (or off gas generated within the pipe) gets trapped. As mentioned above, the air
at the north end is not trapped since it can relieve itself to the north grit tank which is relatively close to this location.
Installing vents at the north and south ends of the pipe gallery would help serve to eliminate any potential gas bubble
buildup.

Fine Screening
Fine screen equipment provides for the screening of primary settling tank effluent, before conveyance to the secondary

treatment system. Two screening channels, each 2 feet wide, are provided with a mechanically cleaned band screen
rated at 10 MGD. The channels have a design water surface depth of approximately 3 feet. The channel depth is
controlled by a fixed weir, installed in the effluent channel of each screen. The screened effluent discharges to the
influent bay of the screw pumps. The screens have perforated openings of 2 mm, which is the opening size preferred
by the membrane system manufacturer. Material collected on the screen is lited out of the channel by the rotating
screen and removed using a rotating brush and spray water. Each screen discharges the collected screenings to a
screenings flume. Effluent water flushes the screenings from the screen and serves as sluicing water to convey the
screenings, via the flume, to a screening compactor for removal of excess water. The compacted or dewatered
screenings are bagged to prevent excessive odors with a screening bagger for periodic removal.

Primary Effluent Pumping

Screened primary effluent is conveyed by gravity from the fine screens to the screw pump influent well. Spiral screw
pumps lift the screened primary effluent to the level of the Aeration Tanks. The pump discharge is hydraulically split
into two parallel Aeration Tank inlet channels. A motorized slide gate is located in each channel and positioned to
adjust the desired flow split between the north and south Aeration Tanks. The secondary influent flow is monitored
downstream of the motorized slide gates via Parshall flumes.

23.2 Membrane Bioreactor Secondary Treatment

The influent to the Membrane Bioreactor (MBR) is pumped from the primary effluent screening facility to two secondary
influent channels, each with a Parshall flume and individual sluice gates that are controlled to split the flow to the in-
service Aeration Tanks.

The Aeration Tanks are arranged into two parallel trains. The tanks are configured in three passes: an anaerobic zone
representing a percentage of the first pass, an anoxic zone for the remainder of the first and all the second pass (with
swing zone capabilities), and the final pass an aerated zone. The secondary influent and mixed liquor recycle
containing biological solids are introduced into the anaerobic zone. The combined wastewater is referred to as mixed
liquor because of the presence of biological solids flows through the anaerobic zone, anoxic zones, and aerated zones
of the Aerations Tanks. The flow pattern is generally plug flow through the individual Aeration Tank zones. The ML
ultimately overflows from the discharge end of the aerated zone into a common Membrane Tanks influent channel.
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The mixed liquor (ML) from the Aeration Tanks is channeled to the in-service Membrane Tanks. The membrane
equipment effectively separates the solids from the liquid phase of the ML by applying suction to the inside of individual
membranes with large centrifugal pumps. The separated solids from the ML side (outside) of the membranes, referred
to as activated sludge, overflows adjustable gates at the discharge site of the Membrane Tanks. Most of the activated
sludge (AS) is recirculated to the front of the aerated zones in the Aeration Tanks as return activated sludge (RAS)
and the remaining portion of the activated sludge is directed to the solids handling processes as waste active sludge
(WAS).

The membranes require cleaning on a routine basis. Two methods of in-tank cleaning, also referred to as Clean-In-
Place (CIP), has been provided. Separate chemical systems are in place to feed sodium hypochlorite or citric acid to
the membranes without removing the membrane cassettes from their respective tanks. The citric acid cleaning system
is presented first followed by the sodium hypochlorite system.

The Membrane Building contains a chemical storage area and feed systems used for all membrane cleaning
operations. Citric acid is fed to the membranes via a system of pumps and delivery piping. Two (2) citric acid dosing
pumps are available and operate as duty-standby to deliver chemicals as required. The bulk chemical is delivered in
totes to the chemical storage area and transferred to a storage tank in the storage area. Concrete curbs provide
containment in the event of a spill.

Biological phosphorus removal is the main mechanism for phosphorus removal, but the chemical may be added to
the MBR to supplement the phosphorus removal process.

The process air blower system consists of four (4) inlet throttled constant speed drive centrifugal multistage process
air blowers, a low-pressure air piping system, and fine bubble diffusers to supply process air to the aerated zones of
the Aeration Tanks. The process air blower output is varied by pneumatic butterfly valves, one valve located on the
inlet side of each process air blower, to maintain a pressure set point in the air header.

2.3.3  Ultraviolet Disinfection

Wastewater from the membrane permeate pump enters the UV channel inlet wet well. The inlet wet well splits the flow
into two channels. Normally, both UV channels are in service, but isolation gates are available if one channel requires
service. Isolation gates are also available to stop the flow to the UV channel and divert it directly to the outfall.

The existing UV disinfection system is achieved using a low-pressure, low-output Aquaray 40 model by Infilco
Degremont, Inc. (IDI), now a subsidiary of Suez Environmental (Suez). Suez UV equipment is marketed under the
brand name Ozonia. The UV modules contain multiple lamps in a vertical arrangement. The system was designed in
1995 and included two channels with six modules per channel and space for an additional module in each. Design
peak flow for the UV system was 11 to 12.2 million gallons per day (mgd) with final effluent. In 1998, two additional
modules were added to the available spaces, resulting in up to 14 in-service UV modules.

2.3.4  Sludge Digestion and Solids Handling

WAS Concentration

The waste-activated sludge (WAS) is pumped from the WAS Box to the Gravity Belt Concentrator (GBC). The GBC
consists of a permeable, continuous belt that travels horizontally across a series of rollers. Polymer is injected into the
WAS in the pump discharge header upstream of the GBC to flocculate the activated sludge solids. Conditioned
activated sludge fills a floc tank at the head of the GBC, which is designed to provide adequate mixing and reaction
time of the polymer with the sludge solids. The conditioned activated sludge fills the tank and overflows onto the
traveling belt. The belt travel speed is operator adjustable to optimize the retention time of the conditioned sludge on
the belt to allow maximum water release and, therefore, maximize the concentration of the activated sludge at the end
of the belt travel. The lateral position of stationary plows or chicanes along the belt is manually adjustable to create
furrows and open clear sections of the belt to aid in free water release and belt drainage. A polyethylene doctor blade,
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with an adjustable tensioning arm, removes the thickened sludge from the belt at the discharge end of the machine.
Concentrated waste activated sludge (CWAS) is discharged to a thickened sludge hopper that directly feeds an open
throat progressive cavity pump. From there it is pumped to the Anaerobic Digestion system. The liquid released from
the sludge drains through the belt to a filtrate collection box. Ferric chloride can be added to the WAS upstream or the
CWAS downstream of the GBC to chemically fix the phosphorus that was taken up biologically in the activated sludge
system.

Anaerobic Digestion

The anaerobic digestion system consists of five anaerobic digesters, complete with sludge recirculation, sludge
heating system, sludge mixing, and digester gas handling. The digesters are equipped with recirculation pumps. The
recirculation pumps are used to provide digester mixing by pumping the sludge through mixing nozzles located
throughout Digesters 1, 2, and 5. Digester 4 uses gas lift mixers for primary mixing, and their sludge recirculation
pump provides secondary mixing. The efficiency of the gas lift mixing is limited and the mixing in Digester 3 was
replaced with a linear motion mixer installed in 2020.

Digested sludge is stored in the sludge holding tanks before being transported by tanker truck to be land applied. The
thickening of the digested sludge is to both reduce the volume of biosolids to be hauled from the plant, as well as
provide a suitable product for land application.

Digested sludge is normally concentrated via two sieve drum concentrators (SDCs). Four digested sludge transfer
pumps are used to transfer the digested sludge to the SDCs. Polymer is added upstream of the SDCs to assist the
thickening process. The concentrated digested sludge, CDS, is pumped to the sludge storage tanks.

Sludge Storage and Offloading

The sludge storage recirculation and loading system are operated manually. Sludge flows to storage from the sieve
drum concentrators are monitored with a flow meter. In the event, that both sieve drum concentrators are out of service
and the gravity belt concentrator is processing digested sludge, the concentrated digested sludge is conveyed to the
sludge storage tanks using a different metered line.

In the Sludge Loadout Building, the piping and recirculation pumps are arranged such that either of the two pumps
can be used for any one of the three tanks. Normally, only one pump is in service, mixing one tank at any given time.
The incoming concentrated sludge can be directed to the suction line of the operating recirculation pump or conveyed
directly to a storage tank without using the recirculation pump.

In the Sludge Storage Facility, sludge is directed to one of the four sludge storage tanks (Tanks 1 to 4) by opening the
appropriate inlet valve. Recirculating mixers are available to mix the sludge if needed. Telescoping valves are available
for each tank to decant supernatant. Each sludge storage tank is provided with high-level float switches, which will
initiate an alarm when the tank liquid level reaches a high level.

2.3.5 Odor Control

Foul air is generated at several locations at the plant. Two odor control systems are provided to capture and treat foul
air to control odors. One system uses activated carbon to remove hydrogen sulfide and other odor-producing
compounds. The other system uses the aerated zones of the Aeration Tanks to treat foul air. The activated carbon
system (Phoenix system) treats foul air from the east and west grit buildings, the primary settling tanks, the sludge
concentrator building, and the WAS thickening building. Air is drawn from these buildings by a blower, located outside
of the odor control building. Foul air is delivered to the Phoenix system and flows through the activated carbon
canisters and is discharged to the atmosphere.

|—m DRAFT CWRSF Project Plan

Traverse City

y:\202101120210140\03_studi »_city_cwsrf_project_plan.docx 2'26




2.4 Need for Project

The WWTP is generally in compliance with the requirements of their NPDES permit. An order of enforcement is in
place for the UV replacement. However, numerous issues need to be addressed immediately due to the age and
condition of the plant to ensure the reliability of continued operation. An Asset Management Plan for the plant, which
rates the condition of existing assets, was recently completed. It concluded that numerous assets at the plant need
immediate replacement or refurbishment largely due to hydraulic limitations and aging equipment. The most critical
needs are addressed in this Plan. These problems are prioritized according to Fiscal Years. The UV Disinfection
Report completed by CH2M (Jacobs) in 2017 can also be noted in Appendix D.

Without the design, construction, and implementation of these projects, the water quality of the Boardman River,
Boardman Lake, and Grand Traverse Bay will eventually degrade because the plant will not be able to continue to
provide adequate treatment as mandated by its NPDES permit.
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3 Alternative Analysis

3.1 Alternatives Considered

Each project was assessed to follow one of the following alternate classifications. Each upgrade or rehabilitative
method was chosen on a technical basis and cost comparisons are presented for each alternative analysis, where
applicable.

3.2 No Action

As previously indicated, if no action is taken, the existing plant equipment and structures will continue to degrade to
the point that they will not be able to treat wastewater to a degree which complies with NPDES permit requirements
or adequately protects public health and the environment. Besides, there are several projects which will mitigate or
eliminate the potential for harm to employees and inhabited environs. All projects listed as part of this plan are of
absolute necessity and should be implemented as soon as possible to avoid harm to workers, nearby residents,
unnecessary upsets at the plant, and failures to the facility.

3.3 Headworks and Primary Treatment Improvements

Improvements to the Headworks and Primary Treatment are necessary to improve the reliability of treatment and
address the system deficiencies. Figure 3-1 shows the overall locations of these projects located at the wastewater
treatment plant. The Headworks and Primary Treatment Options Study is provided in Appendix E.

The Primary Influent Distribution Piping is in severely distressed condition and requires corrective action as it is
reportedly on the verge of failure and has already exhibited leaks that have been arrested but almost caused
disastrous flooding of the lower level of the TCRWWTP. Another issue is the manual bar screen used in the bypass
channel for flow that is more than the rotary screen’s capacity. Since it is a manually cleaned screen, it can become
blinded rather quickly and result in problematic overflows of both channels or bypassing around the rotary screen
since the rotary screen has points of overflow that are below the top of the channel walls. Within the grit removal
process, the existing gates from each grit tank are nearly inoperable and the TCRWWTP is unable to isolate flows
downstream of each grit chamber. This poor grit removal has led to grit settling in the primary sludge and accumulating
in the anaerobic digesters.

Several alternatives were evaluated to address the headworks and primary treatment which are described below.
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3.3.1  Preliminary Screening

3.3.1.1  Mechanically Raked Bar Screen in Bypass Channel, Band Screen in Primary Channel

This alternative would include the installation of a mechanically raked bar screen on a fixed bar rack in the current
bypass channel and the installation of motorized gate actuators to regulate the flow to the grit removal processes
downstream similar to Alternative S1 and the installation of a mechanical traveling band screen in the current primary
channel.

There would likely be minimal changes in Operation Cost since the additional periodic operation of the bypass channel
screen would likely be offset by fewer problems resulting from bypassing of excess flows with lower levels of
screenings as well as the cost of labor of tending to the manual screen bypass. This alternative would address the
need for mechanical screening of all flows. The overall screen capacity during high plant flows would also be
increased since the band screen has a higher capacity than the Rotamat.

3.3.1.2  Mechanically Raked Bar Screen in both Bypass Channel and Primary Channels

This alternative would include the installation of a 3/8” mechanically raked bar screen on a fixed bar rack in the current
bypass channel similar to Alternative S1. In addition, the existing Rotamat screen would be replaced with a fixed bar
rack mechanically cleaned screen.

There would likely be minimal changes in operating costs since the additional periodic operation of the bypass channel
screen would likely be offset by fewer problems resulting from bypassing of excess flows with lower levels of
screenings as well as the cost of labor of tending to the manual screen bypass. This alternative would address the
need for mechanical screening of all flows. The overall screen capacity during high plant flows would also be
increased since the mechanically cleaned bar screen has a higher capacity than the Rotamat.

3.3.2 Grit Removal

3.3.2.1  Rehabilitate the Existing Grit Removal Treatment Process (Detritors)

This alternative assumes the two existing Detritor grit removal tanks continued to be used. The existing tanks would
be rehabilitated, and new covers would be installed. The mechanisms and grit classifiers would be replaced to match
the existing ones. The two existing flumes are also old and should be replaced or modified to ensure their accuracy.
A concern has been expressed on this alternative over the lack of adequate flow control to the Grit removal since
there is currently no means to limit flow to one grit tank versus the other. A motor actuator on the channel gates
downstream of the primary screen channel could be placed. If the actuator were set to limit the flow to one of the grit
systems, the other channel could be used for the excess flow. Specific programming would be required to control the
actuator.

3.3.2.2 Replace the Existing Grit Removal Using Stacked Tray System

This alternative assumes the grit system would be replaced with two stacked tray grit removal units (Hydro HeadCell).
For this evaluation, two 9-foot diameter stacked tray systems would be installed in grit removal tanks. A grit
classifier/washer would be installed in a new building adjacent to the tanks for final grit disposal to achieve greater
than 95% grit removal with less and 5% volatile solids. The building would be equipped with foul air odor control and
connected to the existing odor control system. Flow splitting to each grit tank would be achieved using a splitter box
and flow metering using Parshall flumes.
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3.3.3  Primary Settling

3.3.3.1  New Circular Primary Settling Tanks

The first alternative includes two new circular settling tanks that would be installed to provide a similar capacity as the
existing rectangular units. Circular settling tank mechanisms are easier to maintain, and this is consistent with industry
practices. With only two tanks there would only be two mechanisms versus the current four collector mechanisms and
significantly fewer moving parts since there would be no chains and flights. Settling rates using two 70 feet diameter
units would be approximately the same as the existing 8 rectangular tanks, existing as the settling area is 7,702 SF
and the proposed settling area would be 7,693 SF. For this alternative, the circular primary treatment tanks could be
paired with one either the east or west grit tanks (either the existing or new ones) with flow control occurring upstream
of these tanks. Doing so would equally distribute the hydraulic capacity between the two primary settling tanks.
Covering the circular tanks for odor containment would be more challenging but still feasible. Odor control treatment
of the foul air would also still be required like existing practices.

3.3.3.2  Upgrade Existing Primary Settling Tanks and Influent Piping

Alternative 2 includes the complete replacement of the four dual chain and flight primary settling tanks including drive
mechanisms, chains, flights scrapers, and scum trough actuators, replacement of critical primary influent distribution
piping — mainly in the primary pipe gallery and just beyond the wall to facilitate removal of all parallel pipe paths and
the installation of all twelve 12-inch influent valves, three redundant 24-inch knife gate valves (all except the path from
West Grit to North Primary since it is so short), cleaning of 24-inch piping between the East Grit Tank and the South
Primary Settling Tanks and the installation of slide gates at the location of four of the inoperable sluice gates
downstream of both grit tanks (the fifth one — 18-inch from West Grit Tank would be removed and this pipe abandoned).
Odor control would still be required similar to existing practices.

3.3.4  Primary Effluent Pumping

3.3.4.1  Primary Effluent Pumping Using Submersible Pumps

Primary effluent currently flows through one of two existing fin mesh opening band screens and then into one of four
screw pumps for pumping to the secondary treatment process. These screw pump bays could be reconfigured to
accept a submersible pump that can operate at low levels. This alternative would include a screw centrifugal pump
with a pre-rotation basin installed in each bay along with a discharge pipe that would extend up to the level of the
existing screw pumps and would fit nicely into the existing screw pump bays with a slight alteration of the floor in each
bay.

3.3.4.2  Primary Effluent Pumping Using Existing Screw Pumps

This alternative includes the replacement of the existing screw pumps in kind. In addition, replacement of some of
the concrete on the discharge channels with sulfide-resistant concrete is recommended due to the extensive
corrosion which has been experienced in this area due to the sulfide release and eventual acid deposition on the
wall, which has seriously degraded the existing concrete.

3.3.5  Evaluation of Headworks and Primary Treatment Alternatives
To get a reasonable comparison of alternatives for Preliminary and Primary Treatment, the improvement alternatives

suggested for both Preliminary and Primary Treatment were compared between each equivalent alternative so that a
complete Capital and Operating Cost impact could be determined and compared.
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The Opinion of Probable Project Cost for the lowest PW alternatives is shown in Table 3-1 below along with a
proportional amount of Annual Operation & Maintenance (O&M) cost for each. This comparison included various
differential components such as an allowance for the HV costs based on the relative volumes of the additional building
volumes that would need to be ventilated and heated on an annual basis, the cost of dealing with grit carryover from
the existing grit removal process as opposed to improved grit removal from a more efficient process, the relative cost
of screenings removal versus improved screenings equipment, as well as the relative cost of operation of rectangular
settling equipment versus circular clarifier equipment. A Present Worth factor was applied to the relative Annual O&M
cost (3.5% at 20 years) in each case to determine a 20-year Present Worth of the O&M costs to develop an Equivalent
Present Worth Cost for each of the alternatives being considered. This provides a baseline economic comparison
upon which each of these alternative combinations was compared. The table below summarizes the results of this
economic comparison.

Table 3-1. Comparison of Headworks and Primary Treatment Alternatives

PROJECT ANNUAL 20 YEARPW

DESCRIPTION AMOUNT 08M ¢ OF O&M *.

TOTAL PW

Preliminary Screening
Mech. Fine Bar Screen in Bypass Ch, $1,739,000 $202,368 $2,876,137 $4,615,137
Band Screen in Exist Ch.

Mech. Fine Bar Screen in Both Channels $1,662,000 $202,368 $2,876,137 | $4,538,137
Grit Removal
Ex. Grit Removal 2 $900,000 $270,4713 $6,094,039 $6,994,039
New Grit Removal — Stacked Tray $4,820,000 $42 909 $609,838 $5,429,838

Primary Settling
Primary Settling and Influent

Piping/Valves Replacements? $3,550,000 $63,932 $3,408,631 $6,958,631
Two new 70' diam circular Primary

Settling Tanks $6,340,000 $12,416 $176,463 $6,516,463
Primary Effluent Pumping

New Submersible Primary Effluent Pumps $1,533,000 $49,724 $706,698 $2,239,698
Rehab Exist Primary Effluent Screw

Pumps $2,420,000 $180,843 $2,570,207 $4,990,207

1. Assumes 3.5% Interest Rate over 20 years.

2. Annual O&M includes future tank replacements — West Grit Tank in 20 years and East Grit Tank in 40 years*

3. Annual O&M includes the future tank replacements as a percentage of the future cost.

4. Aportion of the total O&M Cost most relevant to each alternative and utilized for comparison of the alternatives.

The most cost-effective alternative for preliminary screening is for two new mechanical fine bar screens. Improved
flow splitting before the grit removal is also recommended to equally distribute the flow to each grit removal unit. The
rehabilitation of the existing grit tanks would also require their eventual complete replacement. New, more efficient,
stacked tray grit removal would provide significantly less wear on downstream equipment.

Re-using the existing primary settling tanks represents the lowest capital cost and based on the structural analysis,
the existing primary sludge tanks are in sound condition if concrete repairs are completed. However, given their age,
the tanks would likely need to be replaced in the next 40 to 60 years. Replacement of the existing primary settling
tanks with circular tanks provides a lower 20-year present worth mainly due to the lower estimated O&M costs and
the anticipated replacement cost of the existing tanks (one pair in 40 years and one pair in 60 years). The O&M and
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potential safety risks of continuing to work in the crowded primary piping gallery (both very difficult to quantify) also
contribute to recommending replacement of the primary tanks at this time.

Preliminary Effluent Pumping Alternative using new submersible pumps in the existing screw pump bays represents
the most cost-effective alternative versus continued reliance on the screw pumps.

3.4 UV Disinfection Upgrades

In September 2016, surge flow events damaged the electronics in the ultraviolet (UV) modules. Instrumentation and
controls, spare UV modules, and operation procedures have been implemented to minimize the potential for flow
surges and to minimize interruption of UV disinfection should surges or peak wet-weather flows occur. Hydraulic
limitations and aging equipment also led to the need for an updated disinfection system.

341 UV System Modification

In accordance with the Administrative Consent Order (ACO) issued by EGLE to the City on July 31, 2019, all UV
system modifications required were completed by the deadline of no later than one year after the Part 41 Permit was
issued. These modifications included the following:

= Raising the UV system electrical equipment out of the wastewater flow channel and sealing the electrical
components. Non-watertight electrical equipment will be raised at least 12 inches above the top of the UV channel
concrete. The electrical equipment for at least six UV modules or lamp banks will be raised.

Raising the electrical conduits associated with the raised UV modules at least 12 inches above the top of the UV
channel concrete.

Relocating the weir plates in the UV channel (that function to maintain upstream levels and prime on the
membrane bioreactor back pulse pumps) to the permeate discharge structure.

Raising the permeate discharge structure rim or top of concrete (TOC) at least 1.1 feet above its current elevation.

3.4.2 UV System Replacement

In accordance with the ACO issued, the new UV system must be constructed/installed and fuller operational no later
than July 1st, 2026. Additionally, the existing UV equipment has reached the end of its useful life, and new UV
equipment along with a raised UV channel hydraulic grade level, a raised UV channel invert, and a replacement
modulating weir gate is recommended. The new UV equipment will be designed not to be damaged at 100-year flood
levels and provide full disinfection at 25-year flood levels.

3.4.2.1  Evaluation of UV System Replacement Alternatives

Two alternatives were evaluated for the replacement UV technology: open-channel UV systems (both horizontal and
vertically oriented) and in-vessel systems. The existing UV technology employed at the Traverse City Regional WWTP
is low-pressure, low output. WWTPs typically replace these systems with low-pressure, high-output systems when
they have reached the ends of their useful lives. The high-output systems require significantly fewer lamps than the
low-output systems. They also offer modulation of lamp output in addition to the ability to turn banks or modules on
and off. This will provide significant energy savings due to flow and water quality variability typical of WWTPs. And
most relevant to the flooding events that occurred at the TCRWWTP, the electronics in this next generation of UV
equipment are better protected from flooding.
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The alternative of horizontally oriented lamps has the best benefit-to-cost ratio and is recommended. Retrofitting
existing channels with vertically oriented lamps was ranked second. This alternative offered modest savings but less
protection from damage at high water levels, and the cost savings versus the lowest budgetary estimate of the
horizontally oriented lamps were small. The in-vessel alternatives provide a robust solution to address flooding and
would eliminate the need for additional hydraulic improvements provided the permeate pumps are not impacted by
the head loss through the in-vessel equipment. However, due to the high cost of constructing a new building, this
technology had the lowest benefit-to-cost ratios, was ranked third in the evaluation, and therefore not recommended.

As UV equipment offerings continue to change, a similar review and evaluation of alternatives may be required. The
25-year flood elevation at the WWTP discharge may be reduced below the FEMA elevation noted herein as a result
of the planned Union Street Dam replacement. Therefore, the 25-year flood elevation should be determined after the
dam replacement at the time of UV replacement and the new UV channel HGL set accordingly.

3.5 Lower Boardman River Sanitary Sewer Replacement

The existing 24-inch sanitary sewer main along the frontage of the Lower Boardman River in the 100 and 200 blocks
of Front Street is supported by a concrete retaining wall. The sewer and retaining walls were built in the 1930s. This
wall is a cantilevered retaining wall, itself supported by a series of timber piles. In recent years it has become apparent
that the river was scouring out the soil underneath the wall footing risking failure of the 24-inch gravity sewer.

The loss of sails is problematic to the community and the river as the support for the sanitary sewer and service leads
is lost and/or weakened, potentially contributing to the release of raw sewage into the river. In addition, the impact to
the sewer system pipes and connections encourages ground water infiltration into the sewer pipes which increases
the community costs to treat sewage on typical days and contributes to the failure of the sanitary sewer on larger
storm event days.

Several improvements to the sanitary sewer were assessed as the best and most feasible approaches for the
restoration and management of the shoreline of the river. With these projects, potentially 50 gallons per minute of
infiltration from wet laterals will be removed as a result of this project. Figure 3-2 shows the overall locations of this
project as well as other projects located in the collections system.

In the 100 blocks, replacement of the sewer and addressing the risk of undermining the sewer is recommended.
During the sewer replacement, the existing retaining wall would be replaced to allow for a natural shoreline and
restoration of habitat along the riverfront. The existing stem and footing of the wall would be removed with the existing
piles to remain. Riprap would be placed along the river bottom and up the shoreline to protect the shoreline from
erosion and scouring while creating habitat for fish and other aquatic and riparian wildlife. Planting, trees, grasses,
and other landscape items will be added to protect the new bank from erosion and promote habitat. Other landscaping
would include the construction of a rain garden for stormwater management. It is recommended to remove only the
vertical stem of the existing concrete wall, leaving the horizontal footing of the old wall in place as a sheltered habitat
for fish. Methods of creating a stable, scour-resistant toe of the slope near the wall foundation will require further
consideration during the final design.

The existing 24-inch sanitary sewer line behind the wall would be rerouted further south within the alley. This section
of sanitary sewer has many sanitary leads that need to be replaced and this rerouting would provide the opportunity
to fix and stabilize the leads, which will reduce the infiltration of ground water into the sewer system.
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For the sewer replacement in the 200-block alley, the installation of a sheet pile wall on the river side of the wall is
recommended to prevent the loss of sewer support. A sheet pile wall would be driven into the earth on the river side
of the retaining wall. The top of the sheet pile would coincide with the top of the wall footing. Once the sheet pile is
driven into the river bottom, concrete would be pumped between the sheet pile and the existing retaining wall and fill
under the existing footer as well to fill the gap. The sheet pile would protect the wall from further scour. Rip rap could
be placed into the river to provide some fisheries habitat benefit.

The sanitary leads in this block were replaced about 10 years ago. As a precaution, removing the asphalt behind the
concrete wall to locate any signs of soil subsidence and backfill with compacted aggregate material, as well as
excavating and repairing any storm or sanitary sewer service leads that appear compromised is recommended. This
option may be constructed with a temporary dam in the river and dewatering between the dam and the existing
retaining wall.

3.6 Infiltration and Inflow Removal

Several alternatives for removing infiltration and inflow (I/) were considered to be completed together with long-term
sewer rehabilitation in West Front Sewer System and are presented as follows.

3.6.1  Sanitary Sewer Evaluation Study and Hydraulic Modeling

Flow monitoring completed in 2015 and 2020 demonstrated the need for further investigation of two-meter districts,
MO03 and M09 which indicated high wet infiltration and inflow. This investigation would be a sanitary sewer evaluation
study (SSES) and include field investigations for infiltration and inflow. This may include additional manhole
inspections, CCTV inspections, smoke testing, and/or dye testing. Specifically, for Meter District M09 this would
involve cleaning and CCTV inspection of the 24-inch sewer from the Front Street Lift Station to the Boardman River
siphon (excluding the 100 and 200 block sewers). This inspection will also help identify the quantity and severity of
the lateral connections adjacent to the Boardman River as sources of infiltration.

Meter district M04 represents a large collection area with increased dry weather flows. Based on the flow monitoring
results, subdividing and re-metering this district would allow the City to capture more rainfall events and prepare the
necessary unit hydrographs for the hydraulic modeling of these sewers and best target the areas for sewer
rehabilitation and I/l removal.

3.6.2 Rehabilitation or Sewer Main Replacement (/I Alternative 1)

Completion of sewer rehabilitation to address sources of infiltration and inflow is typically the most sustainable and
lowest maintenance alternatives. The rehabilitation includes sewer, manhole, and lateral rehabilitation to address
infiltration and inflow as well as the removal of footing drains, roof leads, sump pumps, and other sources of inflow.
Overflows can be removed by reducing wet weather flows. Effective infiltration and inflow removal programs can take
years to develop and implement and the evaluation of the other alternatives may be required considering this schedule.

In the development of the wastewater AMP, sanitary sewers and manholes were inspected per the National
Association of Sewer Service Companies (NASSCO) Pipeline Assessment Certification Program (PACP) and
Manhole Assessment Certification Program (MACP) grading systems. Rehabilitation will address sewer segments
and manholes with at least one PACP or MACP defect rating of 4 or 5 will be addressed.

3.6.3 Interceptor Lift Station and FM (I/l Alternative 2)

To address the hydraulic limitations in the West Front street sewer, an interceptor pump station was evaluated at Fifth
Street and Wadsworth at the western end of Hannah Park. This option would capture the flows from meter districts
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MO2 and MO03 and reduce the peak wet weather flows limited by the hydraulic capacity of the sewer downstream of
the Boardman River siphon. This alternative would include a new lift station, approximately 4,500 LF of 8-inch force
main, and 1,000 LF of gravity sewer to separate these district flows from the Front Street Lift Station. Results from
this project would potentially eliminate overflows downstream by diverting flow from the East Front Street lift station.
The proposed force main would be located along City streets and cross the Boardman River under the 8 Street
Bridge or by trenchless technology.

The pump station would have approximately 3.0 mgd capacity to convey the average and peak flows contributing to
this meter district and constructed either below grade or in an above-grade structure. As this pump station would be
located at the western portion of Hannah Park, the pump station would be designed to ensure above-grade structures
provide both aesthetic architectural features and ensure all pedestrian traffic is not impacted.

3.6.4 Retention Basin (I/l Alternative 3)

The alternative for the construction of a retention basin in the location of the City's Lot X was also considered. This
basin would be assumed to be 500,000 gallons and collect wet weather flows in excess of the hydraulic capacity of
the sewer downstream of the Boardman River siphon and prevent sewer overflows downstream. The equalized
wastewater would be pumped back to the gravity sewer following the wet weather event using a pump station. The
equalization basin would be constructed with adequate level controls gates, flushing devices, and sloped floors to
minimize the maintenance and cleaning associated with the tank. This tank would be installed to maintain above-
grade parking.

3.6.5 Evaluation of Alternatives

The Front Street Lift Station has sufficient capacity to convey the peak flows and the Boardman River siphon can
convey peak flows greater than 25-year, 24-hour wet weather events, this alternative is recommended to be completed
after completion and evaluation of the I/l removal through sewer rehabilitation. 1/l removal is more cost-effective over
a 40-year life due to the reduced maintenance requirements, electrical energy usage, and treatment costs associated
with removing these flows. However, due to the frequency of the events that occurred in 2020 and variable levels of
Lake Michigan, sewer rehabilitation and targeted I/l removal may require additional measures to prevent SSOs. I/l
alternatives 2 or 3 should be considered using a hydraulic model simulation to determine the required pump station
capacity or retention basin equalization volume to effectively prevent downstream SSOs.

3.7 East Front Sewer Improvements

Most of the 24-inch and 18-inch sewer in Front Street both east and west of the Front Street Lift Station has been
CIPP lined or replaced to address infiltration and inflow issues as well as structural defects. However, two sections of
24-inch concrete sewer constructed in the 1940s should be rehabilitated. Additionally, old leaking sewer laterals
continue to contribute to high dry weather flows as a result of the increased groundwater levels and high-water levels
of Grand Traverse Bay (Lake Michigan).

The Front Street Lift Station discharges to a 16-inch cast-iron force main. This pipe is more than 65 years old and is
incurring high friction losses due to age and condition. This alternative includes 500 feet of force main replacement
with the 20-inch pipe as well as 720 feet of 24-inch sewer lining, and 40 lateral replacement subject to high infiltration
and inflow in East Front Street. Infiltration from the leaking laterals will be removed as a result of this project. This
project would be completed in concurrence with the Front Street Streetscape project.
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3.8 US-31 Reconstruction - Utility Replacement

The Michigan Department of Transportation (MDOT) has designed the reconstruction of US-31 from Murchie Bridge
East to Garfield Avenue in Grand Traverse County approximately 4,560 feet long. Portions of the City of Traverse
City’s MDOT project will occur in the road rights-of-way under the jurisdiction of the MDOT. The City of Traverse City
is working with the MDOT to incorporate the removal of approximately 3,200 LF of 8-inch sewer, transferring 38 sewer
leads by extending to the southern 24-inch sanitary sewer, and the replacement of 350-feet of the 8-inch sewer during
the reconstruction. These sewers are clay and concrete constructed in the 1950s and structural defects and infiltration
were identified during the wastewater AMP No rehab of the 24” san is planned with this project, but it could be lined
at alater date if needed. When construction plans are prepared, the necessary MDOT permit for working in the rights-
of-way will be applied for.

3.9 Cost of Alternatives

The costs of the improvements detailed previously are shown in Table 3-2 by Fiscal Year.

3.10 Impacts of Alternatives

The improvements listed in the above projects are a mixture of work at the Wastewater Treatment Plant (WWTP) and
Collection System. The long and short-term impacts of the alternatives are described in Section 5.

Table 3-2. Summary of SRF Projects (by Fiscal Year)

Projects FY 2022 FY 2023 FY 2024 FY 2025 FY 2026
Lower Boardman River Wall Sanitary $2.853,000
Sewer S
SSES $200,000
Sanitary Sewer Rehabilitation $430,000 $430,000 $430,000  $430,000
Primary Treatment Improvements $14,544,000
US-31 Reconstruction - Utility
Replacement $416,000
East Front Sewer Improvements $860,000
UV Disinfection Upgrades $2,699,000
Wet Weather Equalization/Diversion $4,200,000
Total FY Project Cost $2,853,000 $15,174,000 $1,706,000 $3,129,000 $4,630,000
Total SRF Projects Cost $27,492,000
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4 Selected Alternatives

4.1 Proposed Facilities

The following projects noted in Table 4-1 are proposed under this SRF Project Plan.

Table 4-1. Fiscal Year of SRF Projects

Project Fiscal Year

Lower Boardman River Wall Sanitary Sewer 2022
SSES 2023
Sanitary Sewer Rehabilitation 2023
Headworks and Primary Treatment

Improvements 2023
UV Disinfection Update 2024
US-31 Reconstruction — Utility Replacement 2024
East Front Sewer Improvements 2024
Lift Station and Force Main 2025

The projects proposed in this Project Plan will begin construction within the next year starting the 2022 fiscal year. It
is anticipated that these projects will encompass the needed capital improvements over the next 20-year period.
Project locations, including the extents of disturbance, for all projects, have been included in Figure 3.1 fora WWTP
projects overview and Figure 3.2 for a collection system projects overview. Detailed cost estimates for each project
have been included in Appendix F.
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4.2 Proposed Schedule

Table 4-2 below shows the completed SRF Project Plan submittal task dates.

Table 4-2. SRF Project Plan Task Schedule

Project Plan Task Scheduled Date
Public Hearing Notice April 15, 2021
Place Draft Project Plan on Public Records April 15, 2021
Formal Public Hearing May 17, 2021
City Commission Resolution of Project Plan Adoption May 17, 2021
Submit Final Project Plan to EGLE June 1, 2021

4.3 Cost Estimate

The estimated total project cost for the proposed project is $27,436,000. A cost summary for the wastewater collection
system improvements and a detailed opinion of probable project cost for the WWTP improvements are both shown in
Appendix F.

4.4 User Costs and Cost Sharing

The estimated costs for all proposed projects and fiscal years are presented below. Table 4-3 presents a summary of
the estimated user costs by Fiscal year. The total estimated cost for the project is $13.18 per residential connection.

Table 4-3. Estimated User Cost Summary by Phase

Descriptions FY 2022 FY 2023 FY 2024 FY 2025 FY 2026
Total Phase Project Cost $2,853,000  $15,174,000  $1,706,000  $3,129,000 $4,630,000
Interest Rate 2.0% 2.0% 2.0% 2.0% 2.0%
Term (years) 20 20 20 20 20
No. of Residential Connections 9,570 9,570 9,570 9,570 9,570
Total Annual Debt Repayment $174,500 $928,000 $104,400 $191,400 $283,200

Total Annual Debt Repayment per
Residential Connection
Total Monthly Cost for Project per

$157,050 $835,200 $93,960 $172,260 $254,880

Residential Connection $1.37 §7.21 $0.82 $1.50 $2.22
Total Cost of Loan $3,490,000 $18,560,000 $2,088,000 $3,828,000 $5,664,000
Interest Paid $637,000 $3,386,000 $382,000 $699,000 $1,034,000
Notes:
1.Assumes interest rate of 2.0%
2.Assumes 90% residential contribution to fund
3.As of April 2021, 5,870 residential connections in Traverse City and an estimated 3,700 residential connections from Townships
) e | .
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4.5 Authority to Implement Selected Alternative

Implementation of the proposed project assumes that the project will be financed by a low-interest loan from the SRF
program. The City of Traverse City has the necessary legal, institutional, financial, and managerial resources available
to ensure the construction, operation, and maintenance of the proposed facilities.
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5 Fiscal Sustainability Plan

A fiscal sustainability plan will be developed for those facilities which are installed, replaced, or rehabilitated under this
project. This will be done by building on the Plant’s existing asset management plan. The City’s asset inventory is a
key part of its asset management plan and is provided in Appendix G.

The existing asset registry will be updated with information on facilities impacted by the project. Data for existing
equipment will be updated with new model numbers and rehabilitation dates. The new equipment will be added to the
inventory. At the conclusion of the projects, the inventory will be fully updated to accurately reflect the equipment that
is currently installed at the site.

Condition and performance data will be updated as well. New pumps and blowers will have their duty points recorded
during startup. This will provide a benchmark to judge future performance by. Other critical mechanical equipment will
have data such as full load amp draws recorded for this purpose as well. Condition information for existing items will
be updated to reflect any rehabilitation work that was completed.

Useful life estimates will be updated for rehabilitated assets and solicited from manufacturers of newly installed assets.
These estimates will be used to plan for future service and replacement costs. Operations and Maintenance manuals
will be provided for all new equipment, along with onsite training. This will ensure that Plant staff has the knowledge
necessary to perform maintenance and repairs. Water and energy conservation efforts will be implemented as a part
of the fiscal sustainability plan as well.
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6 Environmental Impacts

6.1 General

The anticipated environmental impacts resulting from the construction of the selected plan include beneficial &
adverse, short-term & long-term, and irreversible impacts. The following is a discussion of the environmental impacts
of the selected plan.

6.1.1  Beneficial and Adverse Impacts

The Traverse City Regional Wastewater Treatment Plant (TCRWWTP) is the City of Traverse City's municipal
wastewater treatment facility. The TCRWWTP provides treatment to all industrial, commercial, and domestic
(residential) wastewater. Wastewater from homes, businesses, and industries is pumped from two pump stations and
nine lift stations to the head of the TCRWWTP for treatment in accordance with its NPDES permit with subsequent
discharge to the Boardman River. Without the diligent work of TCRWWTP employees to operate and maintain the
facilities, the polluted water (sewage) would be discharged into the Boardman River, Boardman Lake, Kids Creek,
and the Grand Traverse Bay.

Construction activities associated with the proposed improvements will take place on the existing facilities.
Construction and equipment manufacturing-related jobs would be generated, and local contractors would have an
equal opportunity to bid on the construction contracts.

Implementation of the Project Plan would create temporary disruption due to required construction. This includes noise
& dust generated by the work and possible erosion of spoils from open excavation. The assessment of alternate
solutions and sites for the proposed project included identification of any important resources of either historic or
environmental value which are protected by law and should be avoided. No registered contamination sites were found
within the project area using the EGLE site contamination online mapper tool. Documentation of the research and
results can be found in Appendix A.

6.1.2  Short-Term and Long-Term Impacts

The short-term adverse impacts associated with construction activities would be minimal, and mitigatable, in
comparison to the resulting long-term beneficial impacts. Short-term impacts include traffic disruption, dust, noise, and
temporary partial enclosures. No long-term negative impacts are anticipated.

The long-term positive impacts include improved efficiency at the plant, increased treating capacity, decreased
complaints of odor, and the ability to continue providing adequate treatment to protect water quality. These impacts
also include improved processing at the plant and reduced wear on the plant equipment.

6.1.3  Irreversible Impacts

The investment in non-recoverable resources committed to the Project Plan would be traded off for the improved
performance of the facilities during the life of the system. The commitment of resources includes public capital,
energy, labor, and unsalvageable materials. These non-recoverable resources would be foregone for the provision
of the proposed improvements.

Construction accidents associated with this project may cause irreversible bodily injuries or death. Accidents may
also cause damage to or destruction of equipment and other resources.
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6.2 Analysis of Impacts
6.2.1  Direct Impacts

Local Air Quality

There will be minimal direct impacts on local air quality during the construction phases of these projects. Any effects
on air quality will be due to dust and emissions from construction equipment and minimal possible styrene emissions
from the CIPP curing material.

Archeological, Historical, or Cultural Resources

There are no impacts on archaeological, tribal, historical, or cultural resources due to this project.

Impacts Upon the Existing or Future Quality of Local Groundwater and Surface Waters

Construction will occur on the WWTP site, which is on the north shoreline of Boardman Lake and adjacent to the
Boardman River. Additionally, work will take place within the connections systems through Grand Traverse County,
the City of Traverse City, and the associated Township: Bair, Acme, East Bay, EImwood, Garfield, and Peninsula. No
impact will be made to the River, but appropriate measures will be taken during construction to avoid impact to these
neighboring bodies of water. All necessary permits will be obtained before the proposed activities. There are no
impacts anticipated to the local groundwater.

A detailed topographical survey will be conducted before construction to determine if the floodplain will be impacted
by the project where construction of the oxidation tank will take place. All other construction and improvements will be
made within existing facilities

Impacts Upon Sensitive Features

Since the work is expected to take place within the existing wastewater collection system facilities, the construction
will take place outside of the designated floodplain, wetland areas, or other sensitive areas. Any work that takes place
within floodplain limits, proper mitigation measures, and permits will be obtained before the proposed activities.

Impacts Upon People and The Local Economy

Short-term impacts on people will occur during the construction phase. Increased construction traffic will occur in the
localized project areas of the connection system. All sanitary sewer users will experience beneficial long-term impacts
due to the level of service to which they expect to be maintained by these improvements. The local economy will be
stimulated for contractors and suppliers of the materials, labor, and equipment necessary to construct the project.

Operational Impacts

The proposed project will improve the operational efficiency of the WWTP and lower future operation and maintenance
(O&M) costs for the wastewater collection system.
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6.2.1 Indirect Impacts

Changes in Rate, Density, Or Type of Residential, Commercial, or Industrial Development and the Associated
Transportation Changes

No changes are anticipated to the above.

Changes in Land Use

No changes are anticipated to the above. All improvements to the WWTP and the wastewater collection system will
be completed on the existing WWTP site and to existing system structures.

Changes in Air or Water Quality Due to Facilitated Development

There will be no changes to air quality due to development. The proposed work will decrease the amount of total
suspended solids discharged to the Boardman River during wet weather events, improving the water quality of the
effluent to the river.

Changes to The Natural Setting or Sensitive Features Resulting from Secondary Growth

There should be no changes to the natural setting or sensitive features resulting from secondary growth.

Impacts on Cultural, Human, Social and Economic Resources

No changes are anticipated to the above.

Impacts of Area Aesthetics

All the proposed WWTP work will be completed on the existing sites which are largely isolated from public view.

Resource Consumption Over the Useful Life of the Treatment Works, Especially the Generation of Solid Wastes

No changes are anticipated to the above.
6.2.1  Cumulative Impacts
Siltation

Siltation may occur during the construction phase of the project. Proper soil erosion and sedimentation control
practices will be followed to reduce the impacts of siltation on surrounding areas.

Water Quality Impacts from Direct Discharges and Non-Point Sources

The proposed work will decrease the amount of total suspended solids and biological solids discharged to the
Boardman River during SSOs caused by wet weather events, improving the water quality of the effluent to the river.

Indirect Impacts from Development

There should no impacts on development as a result of this project.
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The Impacts from Multiple Public Works Projects Occurring in the Same Vicinity

There will only be short-term traffic impacts during the construction phase of this project and proper traffic control
measures will be followed.
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7 Mitigation

7.1 Short-Term, Construction Related Mitigation

Environmental disruption will occur during construction. Guidelines will be established for cover vegetation removal,
dust control, traffic control, and accident prevention. Once construction is completed those short-term effects will stop
and the area will be returned to the original conditions.

The soil erosion impact would be mitigated through the contractor’s required compliance with a program for control of
soil erosion and sedimentation as specified in Part 91 of Michigan Act 451, P.A. of 1994. The use of soil erosion and
sedimentation controls (i.e., straw bales, sedimentation basins, catch basin inserts, silt fencing, etc.) will protect the
Boardman River, Boardman Lake, Kids Creek, and the Grand Traverse Bay.

Careful considerations will be taken during the construction planning process to ensure that the plant remains in

service while the improvements are underway. Construction equipment will be maintained in good condition to
decrease noise. All access roads will be swept as necessary to avoid tracking sediment onto public roads.

7.2 Mitigation of Long-Term Impacts

General construction activities will prohibit the disposal of soils in wetlands, floodplains, or other sensitive areas. Catch
basins will be protected where earthwork activities will take place.

7.3 Mitigation of Indirect Impacts

The current trend in Grand Traverse County and the City of Traverse City is that the land use is largely dominated by
residential properties. According to the City of Traverse City’'s master planning for land use, this will not change.
Considering that a vast majority of the residents within the City limits are connected to the wastewater system, a
substantial increase in flow is not expected from within the City limits.

The City of Traverse City’s Master Plan and ordinances can also be found on their websites.
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The City of Traverse City Wastewater Asset Management Plan can be found at the following link:
https://www.traversecitymi.gov/downloads/final tc ww_amp_report.pdf.
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